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(54) Housing for a swash plate compressor 

(57) The piston type compressor of the present 
invention prevents high pressure refrigerant from leak- 
ing out of the compressor through the end face of the 
cylinder block and also prevents the degradation of the 
performance of the compressor due to the leakage of 
the refrigerant gas. The cylindrical wall (3a), which is 
placed radially outside the front coupling surface (F) 
formed by the front end face of the cylinder block (1 ) and 
the rear end face of the front housing (2), and the rear 
coupling surface (R) formed by the rear end face of the 
cylinder block (1) and the front end face of the rear 
housing (3), is formed integrally with the rear housing 
(3) and encloses the front coupling surface (F) and the 
rear coupling surface (R). The front end face of the 
cylindrical wall (3a) and the rear end face (20a) of the 
motor housing (20) are coupled together and a hermetic 
space is formed internally. The sealing ability at the front 
coupling surface (F) and the rear coupling surface (R) is 
improved and the high pressure refrigerant can be pre- 
vented from leaking out of the compressor through the 
front coupling surface (F) and the rear coupling surface 
(R). 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a piston 
type compressor. More particularly, the present inven- 
tion relates to a piston type compressor in which the 
quality of the seal at the end face of a cylinder block has 
been improved. The piston type compressor of the 
present invention can be preferably used for an air con- 
ditioner in a vehicle. 

2. Description of the Related Art 

[0002] A conventional piston type compressor used 
for an air conditioner in a vehicle (referred to simply as a 
"compressor" hereinafter) comprises a cylinder block in 
which a cylinder bore is formed internally, a front hous- 
ing that supports a drive shaft while allowing a rotational 
motion and is coupled to a front of the cylinder block at 
a front coupling surface, which is formed by a rear end 
face of the front housing and a front end face of the cyl- 
inder block and has an outer periphery, and a rear hous- 
ing that forms a suction chamber and a discharge 
chamber internally and is coupled to the rear of the cyl- 
inder block at a rear coupling surface, which is formed 
by a front end face of the rear housing and a rear end 
face of the cylinder block and has an outer periphery. 
[0003] In a compressor of this type, by means of a 
reciprocating motion of pistons in cylinder bores, refrig- 
erant at low pressure, which has been fed back to the 
suction chamber from an external refrigerating circuit, is 
sucked into the cylinder bores and compressed and 
then discharged into the discharge chamber as high 
pressure refrigerant. 

[0004] Such a compressor, however, has a problem 
that its performance is degraded due to the loss of the 
refrigerant gas to be compressed, if the high pressure 
refrigerant gas leaks out of the compressor through the 
cylinder block end face when the refrigerant gas at low 
pressure is compressed in the cylinder bore, or when 
the compressed high pressure refrigerant gas is dis- 
charged from the cylinder bore to the discharge cham- 
ber. 

[0005] The above-mentioned problem becomes 
more conspicuous particularly in an air conditioner in 
which the pressure of the high-pressure side (discharge 
pressure of the compressor) of a closed circuit, a con- 
stituent part of the air, conditioner, reaches a supercriti- 
cal pressure of the refrigerant (Such an air conditioner 
will be refened to as an "air conditioner with a supercrit- 
ical cycle" hereinafter). 

[0006] In a compressor of an air conditioner with a 
supercritical cycle, refrigerant gas is compressed 
beyond its critical pressure. For example, when carbon 
dioxide that has a critical pressure of about 7.35MPa is 



used as refrigerant, it will be compressed to a pressure 
of about 1 0MPa. On the other hand, in an air conditioner 
that uses refrigerant of chlorofluorocarbon type, in 
which both the discharge pressure and the suction pres- 

5 sure are below the critical pressure of the refrigerant 
during operation (such an air conditioner will be referred 
to as an "air conditioner with subcritical cycle" hereinaf- 
ter), the discharge pressure of the compressor is about 
1 to 3MPa, and it can be concluded that the discharge 

10 pressure of a compressor in an air conditioner with a 
supercritical cycle is by far higher than that in an air con- 
ditioner with subcritical cycle. In a compressor of an air 
conditioner with supercritical cycle, therefore* the high 
pressure refrigerant may leak easily through the end 

7 5 face of the cylinder block because of the high pressure. 
[0007] Particularly when carbon dioxide is adopted 
as refrigerant, it is difficult to achieve a sufficient sealing 
performance because of the high permeability of the 
carbon dioxide through rubber, even though O-rings are 

20 used at the end face of the cylinder block for sealing. 

SUMMARY OF THE INVENTION 

[0008] With these above-mentioned problems 
25 being taken into account, the present invention has 
been developed. The technical purpose of the present 
invention is to prevent the degradation of the perform- 
ance of a compressor due to the leakage of refrigerant 
gas by preventing the high pressure refrigerant from 
30 leaking out of the compressor through the end face of 
the cylinder block. 

[0009] The piston type compressor in the first 
aspect of the present invention comprises a cylinder 
block which has cylinder bores formed therein, a rear 

35 end face and a front end face, a front housing that has a 
rear end face, supports a drive shaft while allowing a 
rotational motion and is coupled to a front of the cylinder 
block at a front coupling surface, which is formed by the 
rear end face of the front housing and the front end face 

40 of the cylinder block and has an outer periphery, and a 
rear housing that has a front end face and forms at least 
a discharge chamber internally and is coupled to a rear 
of the cylinder block at a rear coupling surface, which is 
formed by the front end face of the rear housing and the 

45 rear end face of the cylinder block and has an outer 
periphery, wherein: refrigerant is compressed and the 
high pressure refrigerant is discharged to the discharge 
chamber by the reciprocating motion of pistons in the 
cylinder bores by driving the drive shaft; and at least 

50 one of the front housing and the rear housing includes a 
cylindrical wall that is placed radially outside and 
encloses the front coupling surface and the rear cou- 
pling surface. 

[0010] In this compressor, the front coupling sur- 
55 face, which is formed by the front end face of the cylin- 
der block and the rear end face of the front housing, and 
the rear coupling surface, which is formed by the rear 
end face of the cylinder block and the front end face of 
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the rear housing are enclosed by the cylindrical wall 
placed radially outside of them, and the inside of the 
compressor is isolated from the outside air. Therefore 
the sealing ability at the front coupling surface and the 
rear coupling surface has been improved. The seal can 5 
prevent the high pressure refrigerant in the cylinder bore 
and the discharge chamber from leaking through the 
front coupling surface and the rear coupling surface, 
when the high pressure refrigerant compressed in the 
cylinder bore is discharged to the discharge chamber 
according to the reciprocating motion of the pistons in 
the cylinder bores by driving the drive shaft. As 
explained above, the degradation of the performance of 
the compressor due to the leakage of the high pressure 
refrigerant through the front coupling surface and the 
rear coupling surface, that is, out of the compressor 
through the end face of the cylinder block, can be 
avoided. 

[0011] Furthermore, since the above-mentioned 
cylindrical wall is attached at least to one of the front 
housing and the rear housing, it is not necessary to pro- 
vide a part such as a cylindrical wall, separately, to 
enclose the front coupling surface and the rear coupling 
surface, leading to an advantage in cost and in simplic- 
ity of structure. 

[0012] Still furthermore, even if such parts as fi- 
rings are removed, which serve to seal the front cou- 
pling surface and the rear coupling surface, the high 
pressure refrigerant can be prevented from leaking out 
of the compressor, and the cost can also be reduced 
and the structure can be simplified due to a reduction in 
the number of parts. 

[0013] The piston type compressor in the second 
embodiment of the present invention comprises a cylin- 
der block which has a cylinder bore formed therein, a 
rear end face and a front end face, a front housing that 
has a rear end face, supports a drive shaft, while allow- 
ing a rotational motion, and is coupled to a front of the 
cylinder block at a front coupling surface, which is 
formed by the rear end face of the front housing and the 
front end face of the cylinder block and has an outer 
periphery, a rear housing that has a front end face forms 
at least a discharge chamber internally and is coupled 
to a rear of the cylinder block at a rear coupling surface, 
which is formed by the front end face of the rear housing 
and the rear end face of the cylinder block and has an 
outer periphery, and a motor housing placed in front of 
the front housing and equipped internally with a motor 
mechanism that drives the drive shaft, wherein: refriger- 
ant is compressed and the high pressure refrigerant is 
discharged to the discharge chamber by the reciprocat- 
ing motion of pistons in the cylinder bores by driving the 
drive shaft; the motor housing includes a cylindrical wall 
that is placed radially outside and encloses the front 
coupling surface and the rear coupling surface; and a 
cover member, which is placed behind a rear of the rear 
housing, and the front end face of which comes into 
contact with the rear end face of the rear housing, is 



coupled to a rear end of the cylindrical wall. 
[0014] In this compressor, the front coupling sur- 
face and the rear coupling surface are enclosed by the 
cylindrical wall of the motor housing, and the inside of 
the compressor is isolated from the outside air, thus the 
sealing ability at the front coupling surface and the rear 
coupling surface is improved. At the same time, a her- 
metic space is formed internally by coupling the cylindri- 
cal wall of the motor housing to the cover member. 
Therefore the seal can prevent the high pressure refrig- 
erant in the cylinder bores and the discharge chamber 
from leaking through the front coupling surface and the 
rear coupling surface, when the high pressure refriger- 
ant compressed in the cylinder bores is discharged to 
the discharge chamber by the reciprocating motion of 
the pistons in the cylinder bores by driving the drive 
shaft by the motor mechanism. Moreover, even if the 
high pressure refrigerant leaks through the front cou- 
pling surface and the rear coupling surface, the leaked 
high pressure refrigerant remains in the hermetic space 
formed by coupling the cylindrical wall to the cover 
member and does not leak out of the compressor. As 
explained above, the degradation of the performance of 
the compressor due to the leakage of the high pressure 
refrigerant out of the compressor through the front cou- 
pling surface and the rear coupling surface can be 
avoided. 

[0015] Furthermore, since the above-mentioned 
cylindrical wall is attached to the motor housing, it is not 
necessary to provide a part such as a cylindrical wall 
separately to enclose the front coupling surface and the 
rear coupling surface, leading to advantages in cost and 
in simplicity of structure. 

[0016] Still furthermore, since the hermetic space is 
formed internally by coupling the cylindrical wall of the 
motor housing to the cover member, the reliability of the 
seal in the compressor can be improved by improving 
the reliability of the seal between the coupling surfaces 
of the cylindrical wall and the cover member. 
[0017] Moreover, even if such parts as O-rings, 
which serve to seal the front coupling surface and the 
rear coupling surface, are removed, the high pressure 
refrigerant can be prevented from leaking out of the 
compressor, and the cost can be reduced and the struc- 
ture can be simplified due to the reduction in the number 
of the parts. 

[0018] Moreover, since the front end face of the 
cover member comes into contact with the rear end face 
of the rear housing, the cover member can securely pre- 
vent the rear housing, which receives the high pressure 
in the discharge chamber, from detaching from the cyl- 
inder block. Therefore, a higher quality seal at the rear 
coupling surface can be maintained by maintaining a 
higher tightness, compared with the case when the front 
end face of the cover member does not come into con- 
tact with the rear end face of the rear housing. 
[0019] The present invention may be more fully 
understood from the description of the preferred 
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embodiments of the invention set forth below, together 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 

[0020] In the drawings: 

FIG.1 is a longitudinal sectional view of the com- 
pressor in the first embodiment. 

FIG.2 is a longitudinal sectional view of the com- 10 
pressor in the second embodiment 
FIG. 3 is a longitudinal sectional view of the com- 
pressor in the third embodiment. 
FIG. 4 is a longitudinal sectional view of the com- 
pressor in the fourth embodiment. 75 
FIG. 5 is a longitudinal sectional view of the com- 
pressor in the fifth embodiment. 
FIG. 6 is a longitudinal sectional view of the com- 
pressor in the sixth embodiment. 

20 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0021] The embodiments of the present invention 
will be described in detail below with reference to the 25 
accompanying drawings. 

(First Embodiment) 

[0022] The first embodiment is described below. 30 
[0023] The compressor 1 shown in FIG.1 is used for 
an air conditioner in a vehicle, more particularly for an 
air conditioner with supercritical cycle. Such an air con- 
ditioner comprises a compressor, a gas cooler used as 
a heat exchanger for heat dissipation, an expansion 35 
valve as a throttle means, an evaporator used as a heat 
exchanger for heat absorption, and a closed circuit in 
which accumulators used as a gas-liquid separator are 
connected in series, though these are not shown here 
with the exception of the compressor, and the air condi- 40 
tioner operates with the discharge pressure of the com- 
pressor (pressure of the high-pressure side of the 
circuit) being a supercritical pressure of the refrigerant 
that circulates the circuit. Carbon dioxide (C0 2 ) is used 
as refrigerant. In addition to carbon dioxide (C0 2 ), eth- 45 
ylene (C 2 H 4 ), diborane (B 2 H 6 ), ethane (C^He), nitric 
oxide etc. can be used as refrigerant. 
[0024] This compressor is equipped with a com- 
pression mechanism C at the rear and a motor mecha- 
nism M in the front. so 
[0025] In the compression mechanism C, the front 
housing 2 is coupled to the front end side of the cylinder 
block 1 , and the rear housing 3 is coupled to the rear 
end side of the cylinder block 1 with a valve plate (not 
shown) being interposed therebetween. A crank cham- 55 
ber 4, which is formed by the cylinder block 1 and the 
front housing 2, contains a drive shaft 5, the front end of 
which extends from the front housing 2 to the motor 
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mechanism M side. The rear end of the drive shaft 5 is 
rotatably supported by the. cylinder block 1 through a 
radial bearing 6 provided therebetween. Moreover, plu- 
ral cylinder bores 7 are bored in the cylinder block 1 
arranged around the drive shaft 5, and each cylinder 
bore 7 contains a single-headed piston 8 equipped with 
a neck portion 8a, allowing a reciprocating motion. 
[0026] In the crank chamber 4, a swash plate 9 is 
attached to the drive shaft 5 so as to rotate synchro- 
nously, and a thrust bearing 10 is put between the 
swash plate 9 and the front housing 2. A pair of shoes 

1 1 is put between the swash plate 9 and the neck por- 
tion 8a of the piston 8, one in the front and the other at 
the rear of the swash plate. A rotational motion of the 
swash plate 9 with a fixed inclination angle with respect 
to the drive shaft 5, which is supported so as to rotate 
synchronously, is converted into a longitudinal recipro- 
cating motion of the piston 8 via the shoes 1 1 , and the 
piston 8 reciprocates in the cylinder bore 7. 

[0027] In the rear housing 3, a discharge chamber 

12 is formed in the center and a suction chamber 13 is 
formed outside the discharge chamber 12. Each com- 
pression chamber formed between the end face of each 
piston 8 and each cylinder bore 7 communicates with 
the discharge chamber 12 via each discharge port (not 
shown) formed through the valve plate. And each dis- 
charge port is designed so that it can be opened and 
closed by a discharge valve (not shown) in the dis- 
charge chamber 12 side. Each compression chamber 
communicates with the suction chamber 13 via each, 
suction port (not shown) formed through the valve plate, 
and each suction port is designed so that it can be 
opened and closed by a suction valve (not shown) at 
each compression chamber side. The suction chamber 

13 is connected to an accumulator, which is a constitu- 
ent of the refrigerating circuit of the air conditioner, by 
means of piping, and the discharge chamber 12 is con- 
nected to a gas cooler, which is also a constituent of the 
refrigerating circuit of the air conditioner, by means of 
piping. 

[0028] In the compression mechanism C, the rear 
housing 3 integrally includes a cylindrical wall 3a, which 
is placed radially outside and encloses the front cou- 
pling surface F, which is formed by a rear end face of the 
front housing 2 and a front end face of the cylinder block 
1 , and the rear coupling surface R, which is formed by a 
front end face of the rear housing 3 and a rear end face 
of the cylinder block 1. The cylindrical wall 3a extends 
from the rear housing 3 to the front end face of the front 
housing 2, and the cylinder block 1 and the front hous- 
ing 2 are inserted and mounted into the inner surface of 
the cylindrical wall 3a. 

[0029] In the compression mechanism C, the front 
housing 2, the cylinder block 1 , and the rear housing 3 
are tightened together by bolts 14, equipped with head 
portions 14a, to the front housing 2 side in the motor 
housing 20, which is explained later. 
[0030] Furthermore, in the compressor mechanism 
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C, no O-ring is interposed as a sealing member 
between the front coupling surface F and the rear cou- 
pling surface R. 

[0031] On the other hand, in the motor mechanism 
M equipped with a motor system that drives the drive, 
shaft 5, a motor housing 20, the rear side of which (com- 
pression mechanism C side) is open, is placed in front 
of the front housing 2. The open end (rear end face) 20a 
of the motor housing 20 is welded to the front end face 
of the cylindrical wall 3a that encloses the front coupling 
surface F described above and the rear coupling sur- 
face R described above so as to be placed radially out- 
side at the position except the vicinity of the 
circumferences of the front coupling surface F and the 
rear coupling surface R. The rear housing 3 and the 
motor housing 20, thus form a hermetic space internally. 
[0032] The front end of the drive shaft 5, which 
extends from the compression mechanism C into the 
motor housing 20, is supported by the inner surface of a 
bearing boss 20b that is formed integrally with the inner 
wall of the front end of the motor housing 20, at the 
center, via a radial bearing 21 that allows the drive shaft 
5 to rotate. A rotor 22 is mounted onto the drive shaft 5 
in the motor housing 20. Corresponding to the rotor 22, 
a coil 23 is fixed at the specified place on the inner sur- 
face of the motor housing 20. The coil 23 is connected 
to an external DC power supply (not shown) by a lead 
(not shown), and the motor mechanism M is driven by 
the DC power supply. 

[0033] In the compressor, the structure of which is 
explained as above, when the DC power supply drives 
the motor mechanism M, the rotor 22 rotates and the 
drive shaft 5 is rotated. The rotational motion of the 
drive shaft 5 causes the swash plate 9 to rotate with a 
determined and fixed inclination angle, synchronizing 
with the drive shaft 5, and the piston B is linearly recip- 
rocated in the cylinder bore 7 via the pair of shoes 11. 
This causes the refrigerant at low pressure that has 
been fed back from the accumulator to the suction 
chamber 13 to be drawn into the compression chamber 
of the cylinder bore 7 and, after being compressed, the 
refrigerant is discharged to the discharge chamber 1 2 at 
high pressure. The high pressure refrigerant discharged 
to the discharge chamber 12 is then sent to the gas 
cooler. 

[0034] At this time, in the air conditioner according 
to the present embodiment that uses C0 2 as refriger- 
ant, the compressor discharges the discharge gas at 
the supercritical pressure of the refrigerant (about 10 
MPa). In this case, because of the extremely high dis- 
charge pressure, the high pressure refrigerant may eas- 
ily leak through the front coupling surface F and the rear 
coupling surface R. Moreover, since the perme ability of 
the C0 2 refrigerant through rubber is high, it is difficult 
to maintain the sufficient sealing ability even though O- 
rings are used. 

[0035] In the compression mechanism C of the 
compressor in the present embodiment, however, since 



the front coupling surface F and the rear coupling sur- 
face R are enclosed by the cylindrical wall 3a that is 
attached integrally to the rear housing 3 so as to stay 
radially outside the front coupling surface F and the rear 

5 coupling surface R, and the inside of the compressor is 
isolated from the outside air, the sealing ability at the 
front coupling surface F and the rear coupling surface R 
is improved. Moreover, since the front end face of the 
cylindrical wall 3a is coupled to the rear end face 20a of 

to the motor housing 20, in a condition that the front cou- 
pling surface F and the rear coupling surface R are 
enclosed by the cylindrical wall 3a, a hermetic space is 
formed internally. Therefore, even if the high pressure 
refrigerant in the compression chamber of the cylinder 

75 bore 7 and the discharge chamber 1 2 may leak through 
the front coupling surface F and the rear coupling sur- 
face R, the leaked high pressure refrigerant remains in 
the above-mentioned hermetic space and does not leak 
out of the compressor. This, therefore, can prevent the 

20 high pressure refrigerant in the compression chamber 
and the discharge chamber 12 from leaking out of the 
compressor through the front coupling surface F and 
the rear coupling surface R, when the high pressure 
refrigerant compressed in the compression chamber of 

25 the cylinder bore 7 is discharged to the discharge cham- 
ber 12. Therefore, this compressor, even if C0 2 is used 
as refrigerant, can prevent the degradation of the per- 
formance of the compressor due to the leakage of the 
high pressure refrigerant to the outside of the compres- 

30 sor through the front coupling surface F and the rear 
coupling surface R, in other words, through the end face 
of the cylinder block 1 . 

[0036] Furthermore, because the above-mentioned 
cylindrical wall 3a is attached to the rear housing 3 inte- 

35 grally, it is not necessary to provide a part such as a 
cylindrical wall separately to enclose the front coupling 
surface F and the rear coupling surface R, and also 
because a hermetic space is formed internally by cou- 
pling the cylindrical wall 3a integral with the rear hous- 

40 ing 3 to the motor housing 20, it is also not necessary to 
provide a part such as a cover member separately to 
improve the sealing ability in the compressor. Therefore, 
the compressor of this type has advantage in cost and 
in simplicity of structure, and the reliability of seal 

45 thereof can be improved by improving the sealing relia- 
bility at the coupled surface between the cylindrical wall 
3a and the motor housing 20. 

[0037] In addition, such parts as O-rings that can 
maintain the sealing ability at the front coupling surface 

so F and the rear coupling surface R can be omitted, and 
such a reduction in the number of the parts will lead to a 
reduction in cost and to simplicity in structure. 
[0038] Still furthermore, since the front housing 2, 
the cylinder block 1 , and the rear housing 3 are tight- 

55 ened together by the bolts 14 equipped with the head 
portions 14a to the front housing 2 side in the motor 
housing 20, even if the high pressure refrigerant leaks 
through the front coupling surface F and the rear cou- 
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pling surface R via the clearance between the bolt 14 
and the bolt hole, the leaked high pressure refrigerant 
remains in the hermetic space formed by the motor 
housing 20 and the rear housing 3 and does not leak out 
of the compressor. Therefore, even if the washer used 
to keep the sealing ability of the clearance between the 
bolt 14 and the bolt hole is omitted, a problem of the 
leakage of high pressure refrigerant to the outside of the 
compressor dose not occur and, instead, the cost can 
be reduced by omitting the seal washers. 

(Second Embodiment) 

[0039] The second embodiment shown in FIG. 2 is 
described below. 

[0040] In this compressor, the rear housing 3 inte- 
grally includes the cylindrical wall 3a, which is placed 
radially outside and encloses the rear coupling surface 
R, and which extends to the vicinity of the center of the 
cylinder block 1 , and at the same time, the motor hous- 
ing 20 also integrally includes the cylindrical wall 20c, 
which is placed radially outside and encloses the front 
coupling surface F, and which extends to the vicinity of 
the center of the cylinder block 1 . The front end face of 
the cylindrical wall 3a of the rear housing 3 is welded to 
the rear end face of the cylindrical wall 20c of the motor 
housing 20 in a condition that the cylindrical wall 3a of 
the rear housing 3 encloses the rear coupling surface R 
and the cylindrical wall 20c of the motor housing 20 
encloses the front coupling surface F, and thus a her- 
metic space is formed internally. 

[0041] Other structures are the same as that in the 
first embodiment mentioned above. 
[0042] Therefore, the compressor of this type will 
provide the same effect as that of the first embodiment 
mentioned above. 

(Third Embodiment) 

[0043] The third embodiment shown in FIG.3 is 
described below. 

[0044] In this compressor, the motor housing 20 
integrally includes the cylindrical wall 20c, which is 
placed radially outside and encloses the front coupling 
surface F and the rear coupling surface R, and which 
extends as far as to the rear housing 3. The rear end 
face of the cylindrical wall 20c of the, motor housing 20 
is welded to the front face of the rear housing 3 in a con- 
dition that the cylindrical wall 20c of the motor housing 
20 encloses the front coupling surface F and the rear 
coupling surface R, and a hermetic space is formed 
internally. 

[0045] Other structures are the same as that of the 
first embodiment mentioned above. 
[0046] Therefore, the compressor of this type will 
provide the same effect as that of the first embodiment 
mentioned above. 

[0047] Though an example, in which the rear end 



face of the cylindrical wall 20c of the motor housing 20 
is coupled to the front face of the rear housing 3, is pro- 
vided in the third embodiment, it is possible to couple 
the inner surface of the rear end of the cylindrical wall 
5 20c to the outer surface of the rear housing 3. 

(Fourth Embodiment) 

[0048] The fourth embodiment shown In FIG.4 is 

w described below. 

[0049] In this compressor, the motor housing 20 
has a plate-like figure and the rear housing 3 integrally 
includes the cylindrical wall 3a, which is placed radially 
outside and encloses the front coupling surface F and 

is the rear coupling surface R, and which extends as far as 
the motor housing 20. The front end face of the cylindri- 
cal wall 3a of the rear housing 3 is welded to the rear 
face of the motor housing 20 in a condition that the 
cylindrical wall 3a of the rear housing 3 encloses the 

20 front coupling surface F and the rear coupling surface R, 
and a hermetic space is formed internally. The coll 23, 
which is a constituent of the motor mechanism M, is 
fixed to the inner surface of the cylindrical wall 3a. 
[0050] Other structures are the same as that of the 

25 first embodiment mentioned above. 

[0051] Therefore, the compressor of this type will 
provide the same effect as that of the first embodiment 
mentioned above. 

[0052] Though an example, in which the front end 
30 face of the cylindrical wall 3a of the rear housing 3 is 
coupled to the rear face of the motor housing 20, is pro- 
vided in the fourth embodiment, ft is possible to couple 
the inner surface of the front end of the cylindrical wall 
3a to the outer surface of the motor housing 20. 

35 

(Fifth Embodiment) 

[0053] The fifth embodiment shown in FIG. 5 is 
described below. 

40 [0054] In this compressor, the motor housing 20 
integrally includes the cylindrical wall 20c, which is 
placed radially outside and encloses the front coupling 
surface F and the rear coupling surface R, and which 
extends as far as to the rear of the rear housing 3. The 

45 outer surface of the cover member 30, which is a rigid 
body, placed at the rear of the rear housing 3, and the 
entire front end face of which comes into contact with 
the rear end face of the rear housing 3, is welded to the 
inner surface of the rear end of the cylindrical wall 20c. 

so The front housing 2, the cylinder block 1 , and the rear 
housing 3 are inserted into and mounted on the inner 
surface of the cylindrical wall 20c of the motor housing 
20. 

[0055] Other structures are the same as that of the 
55 first embodiment mentioned above. 

[0056] In this compressor, since the front coupling 
surface F and the rear coupling surface R are enclosed 
by the cylindrical wall 20c of the motor housing 20, the 
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inside of the compressor Is isolated from the outside air, 
and the sealing ability at the front coupling surface F 
and the rear coupling surface R is improved, and at the 
same time, a hermetic space is formed internally by 
coupling the cylindrical wail 20c of the motor housing 20 
to the cover member 30. Therefore, when the high pres- 
sure refrigerant compressed in the compression cham- 
ber of the cylinder bore 7 is discharged to the discharge 
chamber 12 by the reciprocating motion of the piston 8 
in the cylinder bore 7 by driving the drive shaft 5 by the 
motor mechanism M, it is possible to prevent the high 
pressure refrigerant in the compression chamber of the 
cylinder bore 7 and in the discharge chamber 12 from 
leaking through the front coupling surface F and the rear 
coupling surface R. And even if the high pressure refrig- 
erant leaks through the front coupling surface F and the 
rear coupling surface R, the leaked high pressure refrig- 
erant remains in the hermetic space formed by the cylin- 
drical wall 20c of the motor housing 20 and the cover 
member 30 and does not leak out of the compressor. 
Therefore, the degradation of the performance of the 
compressor due to leakage of the high pressure refrig- 
erant out of the compressor through the front coupling 
surface F and the rear coupling surface R can be pre- 
vented. 

[0057] Furthermore, since the above-mentioned 
cylindrical wall 20c is attached integrally to the motor 
housing 20, it is not necessary to provide a part such as 
a cylindrical wall separately to enclose the front cou- 
pling surface F and the rear coupling surface R, leading 
to an advantage in cost and in simplicity of structure. 
[0058] On the other hand, since a hermetic space is 
formed internally by coupling the cylindrical wall 20c of 
the motor housing 20 to the cover member 30, the relia- 
bility of the seal in the compressor can be improved by 
improving the reliability to seal the coupling surface 
between the cylindrical wall 20c and the cover member 
30. 

[0059] Still furthermore, such parts as O-rings that 
serve to seal the front coupling surface F and the rear 
coupling surface R can be omitted, and such a reduc- 
tion in the number of parts may lead to a reduction in 
cost and to simplicity in structure. 
[0080] In addition, since the entire front end face of 
the cover member 30 comes into contact with the rear 
end face of the rear housing 3, the entire part of the 
cover member 30 can prevent securely the rear housing 
3 that receives the high pressure from the discharge 
chamber 12 from detaching from the cylinder block 1. 
Moreover, the cover member 30 is coupled to the inside 
of the cylindrical wall 20c, and the force (separating 
force) to separate the cover member 30 from the cylin- 
drical wall 20c works as a shearing force between the 
inner surface of the cylindrical wall 20c and the outer 
surface of the cover member 30. Therefore, the cylindri- 
cal wall 20c and the cover member 30 are forced 
together, and the coupling strength is stronger than in 
the case when the rear end face of cylindrical wall 20c 



is coupled to the front end face of the cover member 30 
to work the separating fore as a tensile force therebe- 
tween. The rigid body of the cover member 30 also pre- 
vents deformation of itself. Therefore, the entire part of 

5 the cover member 30 can prevent securely the rear 
housing 3 that receives the high pressure from the dis- 
charge chamber 12 from detaching from the cylinder 
block 1 . This realizes high tightness and enables a suf- 
ficient sealing ability at the rear coupling surface R. 

w [0061] Though an example, in which the inner sur- 
face of the cylindrical wall 20c of the motor housing 20 
is coupled to the outer surface of the cover member 30, 
is provided in the fifth embodiment, it is possible to cou- 
ple the rear end face of the cylindrical wall 20c to the 

75 front end face of the cover member 30. 

(Sixth Embodiment) 

[0062] The sixth embodiment is explained below. 

20 [0063] In this compressor, the rear housing 3 inte- 
grally includes the cylindrical wall 3a, which is placed 
radially outside and encloses the rear coupling surface 
R, and which extends to the vicinity to the center of the 
cylinder block 1 , and at the same time, the front housing 

25 2 integrally includes the cylindrical wall 2a, which is 
placed radially outside and encloses the front coupling 
surface F, and which extends to the vicinity to the center 
of the cylinder block 1 . The front end face of the cylindri- 
cal wall 3a of the rear housing 3 is welded to the rear 

30 end face of the cylindrical wall 2a of the front housing 2, 
in a condition that the cylindrical wall 3a of the rear 
housing 3 encloses the rear coupling surface R, and the 
cylindrical wall 2a of the front housing 2 encloses the 
front coupling surface R, and a hermetic space is thus 

35 formed internally. 

[0064] The front housing 2 is equipped with a boss 
2b in the center of the front end wall, and the front end 
of the drive shaft 5 is supported and is allowed to rotate 
by a radial bearing 2c that is provided between the boss 

40 2b and the drive shaft 5. 

[0065] In this compressor, the drive force of the 
engine is used as a drive source instead of the motor 
mechanism M, and the drive force of the engine is trans- 
ferred to the drive shaft 5 via an electromagnetic clutch 

45 (not shown) that is connected to the front end of the 
drive shaft 5. 

[0066] Other structures are the same as that of the 
first embodiment mentioned above. 
[0067] Therefore, the compressor of this type will 
so provide the same effect as that of the first embodiment 
mentioned above. 

[0068] Though an example, in which the cylindrical 
wall 3a of the rear housing 3 encloses the rear coupling 
surface R, and at the same time, the cylindrical wall 2a 
55 of the front housing 2 encloses the front coupling sur- 
face F, is provided in the sixth embodiment, it is possible 
that only the cylindrical wall 3a of the rear housing 3 
encloses both the front coupling surface F and the rear 
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coupling surface R, and the front end of the cylindrical 
wall 3a is coupled to the front housing 2, or only the 
cylindrical wall 2a of the front housing 2 encloses both 
the front coupling surface F and the rear coupling sur- 
face R, and the rear end of the cylindrical wall 2a is cou- 5 
pled to the rear housing 3. 

[0069] Furthermore, though examples of an air con- 
ditioner with a supercritical cycle that uses carbon diox- 
ide as refrigerant are provided In the first through the 
sixth embodiments, it is apparent that the compressor of 10 
the present invention can be applied to an air condi- 
tioner with sub-critical cycle that uses chlorofluorocar- 
bon as refrigerant. 

[0070] Still furthermore, though in the first through 
the sixth embodiments described above examples of a is 
compressor of fixed displacement type in which a single 
head piston is connected to a swash plate by a pair of 
shoes, one in front and the other at the rear of the swash 
plate, it is also apparently possible that a double- 
headed piston can be used, or the single headed piston 20 
is connected to a swash plate via a rod, or a compressor 
of variable displacement type can be used. 
[0071] While the invention has been described by 
the reference to specific embodiments chosen for the 
purposes of illustration, it should be apparent that 25 
numerous modifications could be made thereto by 
those skilled in the art without departing from the basic 
concept and scope of the invention. 

Claims 30 

1 . A piston type compressor comprising: 

a cylinder block having cylinder bores formed 
therein, a rear end face and a front end face; 35 
a front housing having a rear end face and cou- 
pled to a front of the cylinder block at a front 
coupling surface, said front coupling surface 
formed by the rear end face of the front housing 
and the front end face of the cylinder block, and 40 
having an outer periphery; 
a rear housing having a front end face, coupled 
to the rear of the cylinder block at a rear cou- 
pling surface formed by the front end face of 
the rear housing and the rear end face of the 45 
cylinder block, having an outer periphery, and 
forming at least a discharge chamber inter- 
nally; 

a drive shaft rotatably supported by the front 
housing; so 
pistons reciprocating ly arranged in said cylin- 
der bores; and 

a swash plate rotatably arranged to connect 
pistons with said drive shaft; wherein: 

55 

a high pressure refrigerant is discharged to 
the discharge chamber after the refrigerant 
is compressed by a reciprocating motion of 



pistons by driving the drive shaft; and 
at least one of the front housing and the 
rear housing includes a cylindrical wall 
placed radially outside and enclosing said 
front coupling surface and the rear cou- 
pling surface. 

2. A piston type compressor as set forth' in claim 1 , 
wherein: 

in front of the front housing, there is a motor 
housing equipped with a motor mechanism that 
drives the drive shaft; 

at least one of the motor housing and the rear 
housing includes a cylindrical wall placed radi- 
ally outside and enclosing the front coupling 
surface and the rear coupling surface; and 
said motor housing is coupled to the rear hous- 
ing in a condition that the front coupling surface 
and the rear coupling surface are enclosed by 
the cylindrical wall. 

3. A piston type compressor comprising: 

a cylinder block having cylinder bores formed 
therein, a rear end face and a front end face; 
a front housing having a rear end face and cou- 
pled to the front of the cylinder block at a front 
coupling surface formed by the rear end face of 
the front housing and the front end face of the 
cylinder block, and having an outer periphery; 
a rear housing having a front end face, coupled 
to the rear of the cylinder block at a rear cou- 
pling surface formed by the front end face of 
the rear housing and the rear end face of the 
cylinder block, having an outer periphery, and 
forming at least a discharge chamber inter- 
nally; 

a drive shaft rotatably supported by the front 
housing; 

pistons reciprocal ngly arranged in said cylin- 
der bores; 

a swash plate rotatably arranged to connect 
pistons with said drive shaft; and 
a motor housing placed in front of the front 
housing, equipped internally with a motor 
mechanism driving the drive shaft, wherein: 

a high pressure refrigerant is discharged to 
the discharge chamber after the refrigerant 
is compressed by a reciprocating motion of 
pistons by driving the drive shaft; 
the motor housing includes a cylindrical 
wail placed radially outside and enclosing 
the front coupling surface and the rear cou- 
pling surface; and 

a cover member placed behind the rear of 
the rear housing, and the front end face of 
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which comes in contact with the rear end 
face of the rear housing, is coupled to the 
rear end of the cylindrical wall. 

4. A piston type compressor as set forth in any one of 5 
claims 2 or 3, wherein the front housing, the cylin- 
der block, and the rear housing are tightened 
together by bolts equipped with head portions at 
the front housing side in the motor housing. 

10 

5. A piston type compressor as set forth in any one of 
claims 1 to 4, wherein: the piston is a single head 
type; and said piston is driven by a swash plate sup- 
ported with a determined inclination angle with 
respect to the drive shaft, to be allowed a rotational 75 
motion. 

6. A piston type compressor as set forth in claim 5, 
wherein a pair of shoes, one in front and the other 

at the rear of the swash piate, is provided between 20 
the swash piate and the piston. 

7. A piston type compressor as set forth in any one of 
claims 1 to 6, wherein the discharge gas is dis- 
charged at the supercritical pressure of the ref riger- 25 
ant. 

8. A piston type compressor as set forth in claim 7, 
wherein carbon dioxide is used as refrigerant 

30 
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